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Abstract 


In  the  present  report,  a  method  is  illustrated  of  obtaining 
more  precise  values  of  shock  wave  angle,  pressure,  Mach  number 
anu  drag  coefficient  frcm  a  given  cone  angle  end  velocity  past  the 
cone.  From  the  Eankine-Hugoniot  shock  wave  equations  a  single 
equation  is  obtained  which  fixes  the  position  of  the  shock  wave. 

Another  tern  is  obtained  in  Maccoll’s  Taylor  expansion  about 
the  surface  of  the  cone  which  permits  the  use  of  a  larger  interval 
of  integration  with  the  same  degree  of  smoothness  and  accuracy 
previously  obtained  for  smaller  intervals. 
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Ey  the  assumption  of  axially  symmetric,  irrotational 

nuli- 

o  tcineu  the  lol^ovung  differential  equations  for  the 

reof.oct^elvn  r”ormal .  components  of  velocity,  u  and  v 
respectively ,  lor  conical  flow: 
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in  cn?IUy  numerlcal  integration  has  thus  far  proved  feasible 
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Numerical  integration  c^n  then  be 
siiock  wave  angle  is 


used  until  9 
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the  exStenceao°£e  5J£e  psaU  ®?  conditions  determining 
Jt i  iSrtence  o1  e  shoeK  wave  are  obtained  from  the 

and  w5?f ?ni0t  ec^uati0ils-  ^  the  form  obtained  by  Taylor 
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is  parallel  to  the 
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we  can,  using  the  transformations 
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being  the  velocity  of  sound  in  the  undisturbed  air,  obtain 
the  eauations 
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Introduce  the  quantity 
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Substituting  in  eq,  (2)  gives 
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Solving  equations 
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Bq.  (6)  suffices  to  determine  when  the  integration  must 
stop,  for  it  can  be  written  in  the  form 


, +->  uh  V0 

c°tew  +  -fq—  XTui^  =  °>  showing  that  inverse 

interpolation  may  be  used  to  determine  the  value  of  9  .  Once 
9W  is  determined,  U 2  and  V~  may  ce  found  by  direct  inter¬ 
polation. 


^dt  remains  to  find  the  Mach  number  M  and  the  head  drag 
coefficient  K^.  Obviously,  M  =  q.,  /a,  =  v,csc9  /a,  =  a  cscQ 
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and  can  thus  be  found  by  using  eq.  (4). 
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Since  the  flow  is  adiabatic  behind  the  shock  wave, 
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*  "fter  thie  rar.uijcript  had  been  completed,  it  was  found  that  thie 
•quetiot  *as  -  ed  V  the  Nawy  in  their  calculations. 
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Ca.n  be  determined  iro/n  eo .  (5)  •  Finally  K  .  is  found  by 
substituting  in  (7). 


it  should  be  observed  that  u£/c  is  not  known  in 

practice  while  M  is.  This  difficulty  is  surmounted  by 
solving  the  differential  equations  for  u/'c  and  v/c  for  a 
variety  of  values  of  u£/c  and  the  same  6  .  In  this  way 

sets  of  values  for  ©w,  M,  and  are  obtained  and  9w  and 

can  be  plotted  against  M.  Tnus  the  shock  wave  angle 

-U’lvi.  head  drag  coeflicient  can  be  obtained  if  the  velocity 
ana  cone  angle  of  tne  projectile  are  known. 


£uch  curves  were  actually  obtained  for  the  four  values 
oi  9s  *  12. 1°,  15° ,  and  20°  and  are  shorn  at  the  end 

of  the  report.  It  was  found  convenient  to  use  tne  following 
values  of  ug/c  in  each  case:  .35  ,  .36,  .375,  .4,  .45,  .5, 


.6,  .7,  .8,  .9.  It  will  be  seen  that  in  tne  case  9g  =  9.5°, 

there  are  two  values  of  and  9  for  some  values  of  M . 

If  lower  Values  of  ug/c  were  used,  complete  sets  of  double 

values ^could  be  obtained.  H0wever,  in  practice  the  upper 
part  01  the  curve  does  not  usually  occur,  so  it  can  be 
safely  eliminated. 


It  may  also  be  mentioned  that  the  integration  was  ‘  ' 

carried  out  in  the  manner  used  for  a  trajectory  rather  than 
in  tne^  equal  interval  method . originally  used  by  Taylor  and 
dace oil.  The  former  has  the  advantage  of  permitting  a 
small  interval  to  be  used  at  the  beginning,  which  can  be 
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Inis  gives  ^ive  lines  with  fourth  differences  LfpLi,,s  b 
carrying  out  the  integration.  eiences,  sufficient  lor 
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